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(57) ABSTRACT 

A Well treating composition of a composite containing a 
scale inhibitor adsorbed onto a Water-insoluble adsorbent is 
useful in the control, formation and treatment of inorganic 
scales in a subterranean formation or Wellbore. In addition, 
the Well treating composition is useful in controlling the rate 
of release of scale inhibitor in the Wellbore. The Water 
insoluble adsorbent may be activated carbon, silica particu 
late, precipitated silica, Zeolite, diatomaceous earth, ground 
Walnut shells, fuller’s earth and organic synthetic high 
molecular Weight Water-insoluble adsorbents. The compos 
ite may be introduced into an oil or gas Well With a carrier 
?uid. 
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SLOW RELEASE SCALE INHIBITOR 
COMPOSITES AND METHODS OF USING THE 

SAME 

FIELD OF THE INVENTION 

[0001] The invention relates to sloW release scale inhibitor 
composites in oil?eld applications and methods of using the 
same. 

BACKGROUND OF THE INVENTION 

[0002] Scale inhibitors are used in production Wells to 
prevent scaling in the formation and/or in the production 
lines doWnhole and at the surface. Scale build-up decreases 
permeability of the formation, reduces Well productivity and 
shortens the lifetime of production equipment. In order to 
clean scales from Wells and equipment it is necessary to stop 
the production Which is both time-consuming and costly. 

[0003] Several methods are knoWn in the art for introduc 
ing scale inhibitors into production Wells. For instance, a 
liquid inhibitor may be forced into the formation by appli 
cation of hydraulic pressure from the surface Which forces 
the inhibitor into the targeted Zone. In most cases, such 
treatments are performed at doWnhole injection pressures 
beloW that of the formation fracture pressure. Alternatively, 
the delivery method may consist of placing a solid inhibitor 
into the producing formation in conjunction With a hydraulic 
fracturing operation. This method is often preferred because 
it places the inhibitor in contact With the ?uids contained in 
the formation before such ?uids enter the Wellbore Where 
scaling is commonly encountered. 

[0004] A principal disadvantage of such prior art methods 
is the dif?culty in releasing the inhibitor into the Well over 
a sustained period of time. As a result, treatments must 
repeatedly be undertaken to ensure that the requisite level of 
inhibitor is continuously present in the Well. Such treatments 
result in lost production revenue due to doWn time. 

[0005] Treatment methods are therefore sought for intro 
ducing scale inhibitors into oil and/or gas Wells Wherein the 
inhibitor may be released over a sustained period of time. It 
is desired that such methods not require continuous attention 
of operators over prolonged periods. 

SUMMARY OF THE INVENTION 

[0006] The invention relates to a Well treating composition 
Which consists of a composite of a scale inhibitor adsorbed 
onto a Water-insoluble adsorbent. 

[0007] In a preferred embodiment, the scale inhibitor is a 
phosphate, phosphate ester, phosphoric acid, phosphonate, 
phosphonic acid, a polyacrylamide, a salt of acrylamido 
methyl propane sulfonate/acrylic acid copolymer (AMPS/ 
AA), phosphinated maleic copolymer (PHOS/ MA), a salt of 
a polymaleic acid/acrylic acid/acrylamido-methyl propane 
sulfonate terpolymer (PMA/AMPS) or a mixture thereof. 

[0008] The composite typically contains a small quantity 
of scale inhibitor. For instance, the amount of scale inhibitor 
in the Well treating composition may be as loW as 1 ppm. 

[0009] The Water-insoluble adsorbent is preferably acti 
vated carbon, silica particulate, precipitated silica, Zeolite, 
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diatomaceous earth, ground Walnut shells, fuller’s earth and 
organic synthetic high molecular Weight Water-insoluble 
adsorbents. 

[0010] The Well treating composition may be used to 
prevent and/or control the formation of inorganic scales in a 
production Well. In addition, the Well treating composition 
may be used to control the rate of release of scale inhibitors 
in a production Well. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] In order to more fully understand the draWings 
referred to in the detailed description of the present inven 
tion, a brief description of each draWing is presented, in 
Which: 

[0012] FIG. 1 illustrates the effectiveness of the compos 
ite of the invention in a packed sand column. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0013] The Well treating composition of the invention 
consists of a composite of a scale inhibitor adsorbed onto a 
Water-insoluble adsorbent. Adsorption of the scale inhibitor 
onto the adsorbent reduces the amount of free inhibitor in 
solution. As a result, only a small amount of inhibitor is 
released into the Water Which contacts the composite. A 
continuous supply of inhibitor may therefore be introduced 
into a target area. 

[0014] The Well treating composite effectively inhibits, 
controls or treats deposited inorganic scale formations in 
subterranean formations, such as oil Wells, gas Wells and 
Wellbores. The composites of the invention are particularly 
ef?cacious in the treatment of scales of calcium, barium, 
magnesium salts and the like, including barium sulfate, 
calcium sulfate, and calcium carbonate scales. The compos 
ites may further have applicability in the treatment of other 
inorganic scales, such as Zinc sul?de, iron sul?de, etc. 

[0015] Scale inhibitors suitable for use in the composites 
of the invention include any liquid material Which is capable 
of either preventing or at least substantially reducing the 
formation of inorganic scales Within the production Well. If 
the inhibitor is a solid, it can be dissolved in a suitable 
solvent, thus making it a liquid. 

[0016] Suitable scale inhibitors include strong acidic 
materials such as a phosphonic acid, a phosphoric acid or a 
phosphorous acid, phosphate esters, phosphonate/phospho 
nic acids, the various aminopoly carboxylic acids, chelating 
agents, and polymeric inhibitors and salts thereof. Included 
are organo phosphonates, organo phosphates and phosphate 
esters as Well as the corresponding acids and salts thereof. 

[0017] Phosphonate/phosphonic acid type scale inhibitors 
are often preferred in light of their effectiveness to control 
scales at relatively loW concentration. Polymeric scale 
inhibitors, such as polyacrylamides, salts of acrylamido 
methyl propane sulfonate/acrylic acid copolymer (AMPS/ 
AA), phosphinated maleic copolymer (PHOS/MA) or 
sodium salt of polymaleic acid/acrylic acid/acrylamido 
methyl propane sulfonate terpolymers (PMA/AMPS), are 
also effective scale inhibitors. Sodium salts are preferred. 

[0018] Further useful, especially for brines, are chelating 
agents, including diethylenetriaminepentamethylene phos 
phonic acid and ethylenediaminetetra acetic acid. 
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[0019] The composite of the invention does not require 
excessive amounts of scale inhibitor. The amount of scale 
inhibitor in the composition is that amount su?icient to 
prevent, or to at least substantially reduce the degree of, 
scale formation. Generally, the amount of scale inhibitor in 
the composite is from about 0.05 to about 5 (preferably from 
about 0.1 to about 2) Weight percent based upon the total 
Weight of the composite. For most applications, the amount 
of scale inhibitor in the Well treating composite may be as 
loW as 1 ppm. Such small amounts of scale inhibitor may be 
su?icient for up to 1,000 pore volumes and typically pro 
vides up to six months of continuous inhibition. Costs of 
operation are therefore signi?cantly loWered. 

[0020] The Water insoluble adsorbent may be any of 
various kinds of commercially available high surface area 
materials having the a?inity to adsorb the desired scale 
inhibitor. Typically, the surface area of the adsorbent of the 
Well treating composite is betWeen from about 1 m2/g to 
about 100 m2/g. 

[0021] Suitable adsorbents include ?nely divided miner 
als, ?bers, ground almond shells, ground Walnut shells, and 
ground coconut shells. Further suitable Water-insoluble 
adsorbents include activated carbon and/or coals, silica 
particulates, precipitated silicas, silica (quartz sand), alu 
mina, silica-alumina such as silica gel, mica, silicate, e.g., 
orthosilicates or metasilicates, calcium silicate, sand (e.g., 
20-40 mesh), bauxite, kaolin, talc, Zirconia, boron and glass, 
including glass microspheres or beads, ?y ash, Zeolites, 
diatomaceous earth, ground Walnut shells, fuller’s earth and 
organic synthetic high molecular Weight Water-insoluble 
adsorbents. Particularly preferred are diatomaceous earth 
and ground Walnut shells. 

[0022] Further useful as adsorbents are clays such as 
natural clays, preferably those having a relatively large 
negatively charged surface, and a much smaller surface that 
is positively charged. Other examples of such high surface 
area materials include such clays as bentonite, illite, mont 
morillonite and synthetic clays. 

[0023] The Weight ratio of scale inhibitor to Water-in 
soluble adsorbent is generally betWeen from about 90:10 to 
about 10:90. 

[0024] The adsorption of the liquid (or solution of) scale 
inhibitor onto the solid adsorbent limits the availability of 
the free scale inhibitor in Water. In addition, the composite 
itself has limited solubility in Water. When placed into a 
production Well, the scale inhibitor sloWly dissolves at a 
generally constant rate over an extended period of time in 
the Water Which is contained in the formation. The con 
trolled sloW release of the inhibitor is dependent upon the 
surface charges betWeen inhibitor and adsorbent Which, in 
turn, is dependent upon the adsorption/ desorption properties 
of the inhibitor to adsorbent. 

[0025] Generally, the lifetime of a single treatment using 
the composite of the invention is betWeen six and tWelve 
months depending upon the volume of Water produced in the 
production Well and the amount of inhibitor bound to the 
Water-insoluble adsorbent. 

[0026] The Well treating composites of the invention may 
further contain a carrier ?uid. Suitable carrier ?uids include 
brine, fracturing ?uids, completion ?uids, acidiZing compo 
sitions, etc. The amount of composite present in the carrier 
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?uid is typically betWeen from about 15 ppm to about 
100,000 ppm depending upon the severity of the scale 
deposition. When present With brine, the Weight percentage 
of the composite is generally betWeen from about 0.02 to 
about 2 Weight percent. 

[0027] The carrier ?uid may further contain betWeen from 
0 to about 10 Weight percent of an inorganic salt. Suitable 
inorganic salts include KCl, NaCl, and NH4C1. 

[0028] The composites of the invention may be used in 
any ?uids used for the treatment of gas Wells or oils Wells 
Wherein it is desired to inhibit the formation of scales, 
control the formation of scales or retard the release of scale 
inhibitors into the Well. For instance, the composite may be 
used in completion or production services. The composites 
of the invention may be used in the Well to remove scales 
from or control the formation of scales onto tubular surface 
equipment Within the Wellbore. It may be used in stimulation 
treatments as a component of a fracturing ?uid or acidiZing 
?uid, such as a matrix acidiZing ?uid. The composite has 
particular applicability in completion ?uids containing Zinc 
bromide, calcium bromide calcium chloride and sodium 
bromide brines. 

[0029] Such ?uids may be introduced doWn the annulus of 
the Well and, When desired, ?ushed With produced Water. 

[0030] The folloWing examples Will illustrate the practice 
of the present invention in a preferred embodiment. Other 
embodiments Within the scope of the claims herein Will be 
apparent to one skilled in the art from consideration of the 
speci?cation and practice of the invention as disclosed 
herein. It is intended that the speci?cation, together With the 
example, be considered exemplary only, With the scope and 
spirit of the invention being indicated by the claims Which 
folloW. 

EXAMPLES 

[0031] Preparation of Scale Inhibitor Composite. About 
800 g of 10/50 mesh diatomaceous earth (Celite MP-79) 
absorbent Was added into a mixing boWl. A paddle mixer 
blade Was attached and liquid organophosphate (Solutia 
Dequest 2000) Was added to the mixing boWl at a rate in 
Which the liquid Was readily absorbed, and the liquid did not 
puddle. After all of the liquid Was added, mixing Was 
continued until a homogenous blend Was produced. The 
blend Was then dried at 225 F until the percent moisture of 
the resulting product Was less than 3%. The composite thus 
prepared contained 25 percent by Weight of organophos 
phate scale inhibitor. 

[0032] Evaluation of Scale Inhibitor Composite. A length 
of 12" PVC pipe, 30" in length Was ?tted With provisions to 
attach tubing to each end such that Water or other ?uids 
could be injected at one end and injected ?uids exit at the 
other end. The column Was ?lled With 225 g of 20/40 mesh 
OttaWa White sand containing 3.54 g of the composite. The 
sand and composite Were intimately mixed so as to disperse 
the composite product throughout the entire sand column. 
The amount of tap Water (maintained at 740 F.) required to 
?ll the void spaces in the sand column Was 53 ml. Thus, the 
pore volume of the test column Was 53 ml. A peristaltic 
pump Was employed to pump Water into the bottom of the 
column at the rate of 10 ml/min. The ef?uent from the top 
of the column Was collected periodically and analyZed for 
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the presence of phosphorus ion by ion chromatography. The 
phosphorus levels Were then plotted against pore volume as 
set forth in FIG. 1. As illustrated, the phosphorus level in the 
?rst feW pore volumes Was in the range of 5 ppm but rapidly 
fell to 1 ppm and remained at approximately 1 ppm for an 
extended period of time. The 1 ppm level Was su?icient to 
prevent the formation of scales and indicates the ability of 
the scale inhibitor composite to render long term protection. 

[0033] From the foregoing, it Will be observed that numer 
ous variations and modi?cations may be effected Without 
departing from the true spirit and scope of the novel con 
cepts of the invention. 

What is claimed is: 
1. AWell treating composition comprising a composite of 

a scale inhibitor adsorbed onto a Water-insoluble adsorbent. 
2. The Well treating composition of claim 1, Wherein the 

surface area of the adsorbent is betWeen from about 1 m2/ g 
to about 100 m2/g. 

3. The Well treating composition of claim 1, Wherein the 
scale inhibitor is a phosphate, phosphate ester, phosphoric 
acid, phosphonate, phosphonic acid, a polyacrylamide, a salt 
of acrylamido-methyl propane sulfonate/acrylic acid 
copolymer (AMPS/AA), phosphinated maleic copolymer 
(PHOS/MA), a salt of a polymaleic acid/acrylic acid/acry 
lamido-methyl propane sulfonate terpolymer (PMA/AMPS) 
or a mixture thereof. 

4. The method of claim 3, Wherein the scale inhibitor is at 
least one organo phosphonate, phosphate, phosphate ester 
and/or the corresponding acid thereof. 

5. The method of claim 1, Wherein the amount of scale 
inhibitor in the Well treating composition is greater than or 
equal to 1 ppm. 

6. The method of claim 1, Wherein the Weight ratio of 
scale inhibitor to Water-insoluble adsorbent is betWeen from 
about 90:10 to about 10:90. 

7. The method of claim 1 Wherein the Water-insoluble 
adsorbent is selected from the group consisting of activated 
carbon, silica particulate, precipitated silica, Zeolite, diato 
maceous earth, ground Walnut shells, fuller’s earth and 
organic synthetic high molecular Weight Water-insoluble 
adsorbents. 

8. The Well treating composition of claim 7, Wherein the 
Water-insoluble adsorbent is diatomaceous earth or ground 
Walnut shells. 
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9. The Well treating composition of claim 1, further 
comprising a carrier ?uid. 

10. The Well treating composition of claim 9, Wherein the 
carrier ?uid is a fracturing ?uid. 

11. A method of treating a Well comprising introducing 
into the Well the Well treating composition of claim 1. 

12. A method for inhibiting or controlling inorganic scale 
formations in a subterranean formation or in a Wellbore, 
comprising pumping doWnhole the Well-treating composi 
tion of claim 1. 

13. The method of claim 12, Wherein the Well treating 
composition is pumped doWnhole as a component of a 
fracturing ?uid. 

14. The method of claim 12, Wherein the Well treating 
composition is pumped doWnhole as a component of an 
acidiZing ?uid. 

15. A method of controlling the rate of release of a scale 
inhibitor in a Wellbore comprising introducing into the 
Wellbore the Well treating composition of claim 1. 

16. The method of claim 15, Wherein the scale inhibitor is 
a phosphate, phosphate ester, phosphoric acid, phosphonate, 
phosphonic acid, a polyacrylamide, a salt of acrylamido 
methyl propane sulfonate/acrylic acid copolymer (AMPS/ 
AA), phosphinated maleic copolymer (PHOS/MA), a salt of 
a polymaleic acid/acrylic acid/acrylamido-methyl propane 
sulfonate terpolymer (PMA/AMPS) or a mixture thereof. 

17. The method of claim 16, Wherein the scale inhibitor is 
at least one organo phosphonate, phosphate, phosphate ester 
and/or the corresponding acid thereof. 

18. The method of claim 16, Wherein the Water-insoluble 
adsorbent is selected from the group consisting of activated 
carbon, silica particulate, precipitated silica, Zeolite, diato 
maceous earth, ground Walnut shells, fuller’s earth and 
organic synthetic high molecular Weight Water-insoluble 
adsorbents. 

19. The method of claim 18, Wherein the Water-insoluble 
adsorbent is diatomaceous earth or ground Walnut shells. 

20. The method of claim 15, Wherein the Well treating 
composition further comprises a carrier ?uid. 

21. The method of claim 20, Wherein the carrier ?uid is a 
fracturing ?uid. 


